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NATIONAL FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Electrotechnology 
in Mobility Sectional Committee had been approved by the Electrotechnical Division Council. 


This standard provides guidance to Industry for setting up charging stations and to the electric vehicle manufactures 
to prepare the vehicles to charge the batteries, from these charging stations. 


Considerable assistance has been obtained from IEC 61851-24 Edition 2 CDV while preparing this standard. This 
standard corresponds to the requirements of IEC 61851-24 Edition 2 CDV in the requirements it contains, but 
certain modifications have been done in relation to the cross referred standards, included content, and ambient 
conditions. 


The cross references of IEC have been modified to refer Indian Standards wherever available. Where corresponding 
Indian Standards are not available, the IEC references have been retained. The committee has decided that these 
IEC standards are suitable to be used till equivalent/corresponding Indian Standards are published. 


The committee had agreed to inclusion of System A and System C defined in IEC standards, and as such the 
references to other types and systems have not been retained. The ambient temperature has been modified, and 
system voltages aligned as per IS 12360. 

This standard is to be read in conjunction with IS 17017 (Part 23). 

The composition of the committee responsible for formulation of this standard is given at Annex D. 

For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 1960 


‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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ELECTRIC VEHICLE 
CONDUCTIVE CHARGING SYSTEM 
PART 24 DIGITAL COMMUNICATION BETWEEN A DC ELECTRIC VEHICLE 


SUPPLY EQUIPMENT AND AN ELECTRIC VEHICLE FOR 
CONTROL OF DC CHARGING 


1SCOPE 


1.1 This standard (Part 24) applies to digital 
communication between a DC EV supply equipment 
and an electric road vehicle (EV) for control of 
conductive DC power transfer, with a rated supply 
voltage up to 1 000 V AC or up to 1 500 V DC anda 
rated output voltage up to 1 500 V DC. 


1.2 This part also applies to digital communication 
between the DC EV charging/discharging station and 
the EV for System A, as specified in Annex A. 


1.3 The EV charging mode specified is mode 4, 
according to IS 17017 (Part 23). 


1.4 Annex A and Annex C give descriptions of digital 
communications for control of DC charging specific to 
DC EV charging system A and system C as defined in 
IS 17017 (Part 23). 


2 REFERENCES 


The following standard contains provisions, which 
through reference in this text constitute provisions of 
the standard. At the time of publication, the edition 
indicated was valid. All standards are subject to revision, 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying 
the most recent edition of the standard indicated below: 


Other Title 
Publication 
ISO 11898-1 : Road vehicles — Controller area 
2003 network (CAN) — Part 1: Data 
link layer and physical signaling 
ISO 11898-2 : Road vehicles — Controller 
2003 area network (CAN) — Part 2: 


High-speed medium access unit 


Other Title 
Publication 

ISO 15118-1 Road vehicles — Vehicle to grid 
communication interface — Part 
1: General information and use- 
case definition 

ISO 15118-2 Road vehicles — Vehicle to grid 
communication interface — — 
Part 2: Network and application 
protocol requirements 

ISO 15118-3 Road vehicles — Vehicle to grid 
communication interface — Part 3: 
Physical and data link layer 
requirements 

IS 17017 Electric Vehicle Conductive 

(Part 1):2018 Charging System — Part 1: 

General 

IS 17017 Electric Vehicle Conductive 

(Part 23): 2021 Charging System — Part 23: 

d.c. Electric Vehicle Supply 
Equipment 


3 TERMS AND DEFINITIONS 


3.1 Digital Communication — Digitally encoded 
information exchanged between a DC EV supply 
equipment and an EV, as well as the method by which 
it is exchanged. 


3.2 Parameter — Single piece of information relevant 
to charging control, and that is exchanged between a 
DC EV supply equipment and an EV using a form of 
digital communication. 


3.3 Signal — A data element that is communicated 
between a DC EV supply equipment and an EV using 
any means other than digital communication. 


4 SYSTEM CONFIGURATION 


The system configuration shall be in accordance with 
F-1.2 of IS 17017 (Part 23) : 2021. 
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5 DIGITAL COMMUNICATION 
ARCHITECTURE 
In this standard, two digital communication 
architectures are used: 

a) based on CAN using a dedicated data 


communication circuit; CAN protocol is given 
in ISO 11898-1. Refer to Annex A for specific 
implementation details. 

b) based on Homeplug® Green PHY™ 
(see IEEE 1901) over the control pilot line; refer 
to Annex C for specific implementation details. 


6 CHARGING CONTROL PROCESS 


F-1.3 of 17017 (Part 23) : 2021 provides general 
information on the charging process and the state of 
DC EV supply equipment. 


Specific requirements of charging process are given in 
A-4 and A-6.3 for System A and B-3 for System C of 
17017 (Part 23) : 2021 respectively. 
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DC EV Supply Equipment 


7 OVERVIEW OF CHARGING CONTROL 


The digital communication of DC charging control 
covered by this standard is as shown in Fig. 1. This 
document does not cover the control protocol internal 
to the DC EV supply equipment, nor the vehicle, such 
as power control protocol for AC/DC inverter of DC 
EV supply equipment and battery management control 
in the vehicle. 


8 EXCHANGED INFORMATION FOR DC 
CHANRGING CONTROL 


This clause describes information which shall be 
exchanged between a DC EV supply equipment and 
a vehicle during the charging process according to 
IS 17017 (Part 23). The information in Table 1 is 
common to all systems described in Annex A and 
Annex C. Each information listed in Table 1 is defined 
as a parameter in each annex. Each system may need 
additional parameters, and these parameters are defined 
in each annex. 


VCCF 
(Vehicle 
charging 

control 
function) 
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Controller 
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communication 
interface 
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Fic. 1 DIGITAL COMMUNICATION BETWEEN A DC EV SUPPLY EQUIPMENT AND AN ELECTRIC VEHICLE FOR 
CONTROL OF DC CHARGING 
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Table 1 Exchanged Information for DC Charging Control 


( Clause 8 ) 

SI Information Description Relevant Requirement in 
No. 17017 (Part 23) : 2021 
a-l | Current request for the controlled current | Exchange of current value requested by EV 

charging (CCC) system 
6.3.1.101 
a-2 | Voltage request for the controlled voltage | Exchange of voltage value requested by EV 
charging (CVC) system 
a-3 | Maximum rated voltage of DC EV supply | Exchange of maximum rated voltage value of DC EV 6. 3.1.101 
equipment supply equipment 6. 3.1.104 
a-4 | Maximum rated current of DC EV supply | Exchange of maximum rated current value of DC EV 6. 3.1.101 
equipment supply equipment 6. 3.1.104 
b-1 | Communication protocol Exchange of software version of a charging system 
b-2 | Maximum voltage limit of EV Exchange of maximum voltage limit value of vehicle. 6. 3.1.104 
b-3 | EV minimum current limit, only for the | Under consideration 6. 3.1.106 
controlled voltage charging (CVC) system 
b-4 | Implementation of optional control function | Exchange information about available optional 6.3.1.104 
function, such as high current control and dynamic 
control 6.3.2.102 
c Insulation check result Exchange of the result of insulation check before 
charging 
. . i . . 6. 3.1.105 
- If insulation check fails, a signal is sent that 
charging is not allowed. 

d Short circuit test before charging Exchange of information on short circuit test before 6.3.1.109 

charging ad 

e Charging stopped by user Exchange of information on charge stop command by 

: 6.3.1.110 
the user of DC EV supply equipment 

f EV supply equipment real time available | Exchange of EV supply equipment real time available 

load current (optional) load current for demand management. Required for 6.3.2.102 
system providing that function. 

g Loss of digital communication Detection of loss of digital communication 

- If a receiver does not get information expected 9.101 
to receive within time out period, it is considered 
as loss of digital communication. 
h-1 | Zero current confirmed Notification of zero current confirmed 
- Station informs EV that low current condition 
has been met (to allow the opening and welding 6.3.1.107 
check of EV contactors by EV) F-1.3.4 
h-2 | Welding detection Exchange of information on the whole process of 
welding detection 
i-1 | Normal shutdown Termination of the charging process not caused by a 
: 6.3.1.115 
failure 
i-2 | Error shutdown Termination of the charging process caused by a 63.1.116 


failure 
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ANNEX A 
( normative ) 


DIGITAL COMMUNICATION FOR CONTROL OF DC EV CHARGING SYSTEM A 


A-1 GENERAL 


This annex shows the specification of digital 
communication for control of the DC EV supply 
equipment of system A (in this annex, referred to as 
“System A station" or “station”) as specified in Annex A 
of IS 17017 (Part 23) : 2021. More detailed information 
on System A is defined in IEEE 2030.1.1. 


This annex is also applicable to the DC EV 
charging/discharging station of System A. 


A-2 DIGITAL COMMUNICATION ACTIONS 
DURING CHARGING CONTROL PROCESS 


The communication actions and parameters according 
to the charging control process as defined in Table 31 
of IS 17017 (Part 23) : 2021 are shown in Table A-1. 


A-3 DIGITAL COMMUNICATION 
CHARGING CONTROL 


OF DC 


The parameters for digital communication of DC 
charging control shall be exchanged according to the 
sequence diagram as shown in Fig. A-1. 


A-4 PARAMETER DEFINITION 


The definition of parameters during DC charging control 
process are shown in Table A-2 and Table A-3. Table A-2 
and Table A-3 include the mandatory parameters and the 
optional parameters. The optional parameters are applied 
to the optional charging functions, such as dynamic 
control (see A-7.3 of IS 17017 (Part 23) : 2021) and 
charging with thermal management system (see A-9 
of IS 17017 (Part 23) : 2021). The optional charging 
functions may be used when the station and the vehicle 
confirm the availability, specification and compatibility 
of functions by exchanging the optional parameters 
each other. 
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| Start request 


i 


| Transmit "Charging Start (CP)" signal 


switch(d1):ON signal sensing device(f):ON > 


Control Pilot (CP) 


i 


Receive "Charging Start (CP)" signal | 


Receive initial vehicle digital data and 
transmit station digital data in return 


i 


Digital communication 


Start digital communication | 


i 


Process the information for charge control 
before charging (battery compatibility, charging 
time calculation etc.) 


1 


Digital communication 


+ 


Process the information for charge control 
before charging (on-board battery information, 
maximum charging time etc.) 


+ 


signal sensing device(j):ON 
< 
Control Pilot (CP3) 


switch(k):ON 


"Vehicle Charging Enabled" flag 


Digital communication 


i 


Transmit the signal and parameter of vehicle 
setup completion 


Check that EV contactors are surely opened 
(voltage of DC power line is 10 V or less) 


i 


x Latch vehicle connector 
| Insulation check on DC power line 


i 


(Voltage of DC power line is 20 V or less) 


i 


| Check the termination of insulation check 
| Transmit "Charging Start (CP2)" signal 


v 


switch(d2):ON signal sensing device(g):ON| 


Control Pilot (CP2) 


I 


Close EV contactors 'c' | 


| Start charging current output 


y 


| . 
Digital communication 


T 
i 
[| 
i 
i 
i 
i 
b d 


Transmit "Charging Current Request" | 


! 
i 
v 


Charging completed | 


Stop charging 


Í 


signal sensing device(j):OFF switch(k):OFF 
Le 
Control Pilot (CP3) 


"Vehicle Charging Enabled" flag 
harging Stop Control" flag 


Digital communication 


Transmit the signal and parameter of charging 
stop request 


y 


Check that DC currentis 5 A or less | 


Check that voltage of DC power line is 
10 V or less 


y 


i 


Open EV contactors 'c' | 


| Unlatch vehicle connector 


y 


Changing "Energizing state" flag to O 


i 


Digital communication 


Terminate digital communication | 


| Terminate digital communication 


NOTE — For symbols, see Table 17 of IS 17017 (Part 23) : 2021. 


FIG. A-1 SEQUENCE DIAGRAM OF DC CHARGING CONTROL COMMUNICATION FOR SYSTEM A 
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DC EV supply equipment 


Termination 
resistor 


CAN 
Transceiver 


Noise 
filter 


RX 
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Fic. A-2 CAN COMMUNICATION CIRCUIT 


Key 
TX transmitter 
RX receiver 


A-5 PHYSICAL/DATA LINK LAYER 


A-5.1 Communication Circuit 


A data communication circuit for CAN communication 
shall be equipped to exchange parameters for charging 
control. It shall facilitate one-on-one communication 
between the vehicle and the DC EV supply equipment. 


A-5.2 Terminating Resistor 


The CAN communication circuit shall be equipped 
with a terminating resistor (nominal resistance: 120 Q, 
its tolerance in compliance with ISO 11898-2). 


A-5.3 Noise Filter 


The CAN communication circuit shall be equipped 
with separate noise filters to reduce conducted noise in 
common mode and differential mode. 


A-5.4 CAN Transceiver 


The CAN communication circuit shall be equipped 
with CAN transceiver which is in compliance with ISO 
11898. 


A-5.5 Twisted-pair Line 


Twisted pair line shall be used as the communication 
line that links the DC EV supply equipment with the 
vehicle so as to reduce differential mode noise. 


A-5.6 Overvoltage Protection for the CAN 


Communication Circuit 


A means of overvoltage protection, such as surge 
protective devices and zener diode, may be added to 
the CAN communication circuit. 


A-5.7 Communication Protocol 


The physical/data link layer specifications are shown 
in Table A-4. 


Charging cable 


Twisted-pairline 
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I 
i Vehicle 
i 
i 


TX 


CAN 
Transceiver 


Noise 
filter 


Termination 
resistor 


RX 


Table A-4 The Physical Link Layer Specification 
for System A 


( Clause A-5.7 ) 


Specification of 
Communication Control 
Item 


Requirements 


ISO 11898-1, ISO 11898-2 
CAN 2.0 B Active 
Standard format: ID length 11 bits 


Communication standard 
Protocol 

Format 

Extended format: not used 
500 kbps 

72.5 percent to 87.5 percent 


Communication speed 


Bit sample point 


A-5.8 CAN Bus 


The DC EV supply equipment and vehicle shall be 
equipped with a dedicated CAN communication circuit 
which is independent from each unique network and 
shall perform the charging control defined in this 
specification. 


A-5.9 Transmission Process 


The DC EV supply equipment and vehicle shall meet 
the requirements in Table A-5. 


Table A-5 Specification of Data Transmission 
( Clause A-5.9 ) 


Item Requirements 


Transmission Data frame ID shall be sent in the ascending 


order order. 
Data byte Byte shall be sent in the ascending 
order from 0 byte. 
Data bit Bit shall be sent in the descending 
order from MSB. 
Synchronization Synchronization during the 


transmission cycle is unnecessary. 


100 ms + 10 [ percent] (see Fig. A-4) 


Transmission cycle 


Station 


Network of station 
or back-end 


Digital 
communication 
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Vehicle 


Network of 
vehicle 


Digital 
communication 


Transceiver 


Key 


CPU Central processing unit 


Fic. A-3 CAN Bus 


-—PLML PLN 


100ms 


108 


100ms 


— 


100ms 


e der D 
ZR 


Fic. A-4 TRANSMISSION CYCLE 


A-5.10 CAN Reception Error 


After the establishment of CAN communication, the 
DC EV supply equipment shall stop charging if the data 
frames cannot be received for 1 s or more. 


Any IDs can be used for detecting the non-reception of 
data frames. The value of the most recently-received 
normal data shall be used while the non-reception of 
data frames continues. 


However, the following cases are not interpreted as a 
reception error: 
a) incorrect ID order (when data frames are not 
received in the ascending order; 
b) out of the transmission cycle (when the 
transmission cycle deviates beyond the margin of 
10 percent from 100 ms; and 


c) reception of other than data area. 
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A-6 BI-DIRECTIONAL POWER FLOW 


A-6.1 Digital Communication Actions 
Charging/Discharging Control Process 


During 


The communication actions and parameters according 
to the charging/discharging control process as defined 
in Table 38 of IS 17017 (Part 23) : 2021 are shown in 
Table A-6. 


A-6.2 Digital Communication of DC Charging/ 
Discharging Control 


The parameters for digital communication of DC 
charging/discharging control shall be exchanged 
according to the sequence diagram as shown in 
Fig. A-5. 

A-6.3 Parameter Definition 


The definition of parameters during DC 
charging/discharging control process are shown in 


Table A-7 and Table A-8. 
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DC EV charging/discharging station 


| Startrequest 


Signal/ Digital data 


y 


Transmit "Charging/discharging Start (CP)" 
Signal 


— XON Signal sensing device(f):ON,| 
Control Pilot (CP) 


Receive "Charging/discharging Start (CP)" signal 


y 


* 


Receive initial vehicle digital data and 
transmit station digital data in return 


Digital communication 


Start digital communication 


y 


* 


Process the information for charge/discharge 
control before charging/discharging (battery 
compatibility, discharging compatibility etc.) 


Digital communication 


Process the information for charge/discharge 

control before charging/discharging (on-board 

battery information, discharging compatibility 
etc.) 


| 


Latch vehicle connector 


ignal sensing device(j):ON 
Control Pilot (CP3) 


switch(k):ON 


"Vehicle Charging/discharging Enabled" flag 


Digital communication 


Transmit the signal and parameter of vehicle 
setup completion 


y 


Check that EV contactors are surely opened 
(voltage of DC power line is 10 V or less) 


* 


| Insulation check on DC power line 


Y 


Check the termination of insulation check 
(Voltage of DC power line is 20 V or less) 


k 4 


| Pre-charge on DC power line 


Y 


Transmit "Charging/discharging Start (CP2)" 
Signal 


switch(d2):ON 


signal sensing device(g):ON 
» 
Ctontrol Pilot (CP2) 


Close EV contactors 'c' 


| 


| 


Start charging current output 
or discharging current input 
T 


Digital communication 


Transmit "Charging/discharging Current limit" 


i 
| 
| 
| 
i 
i 


i 
i 
i 
i 
Y 


Stop charging/discharging 


signal sensing device(j):OFF switch(k):OFF 


"Vehicle Charging/discharging Enabled" flag 
"Charging/discharging Stop Control" flag 


Transmit the signal and parameter of 
charging/discharging stop request 


Digital communication 


Y 


Check that DC current is 5 A or less 


Y 


Y 
| Check that voltage of DC power line is 10 V or 
less 


Open EV contactors 'c' 


v 


v 


| Unlatch vehicle connector (if required) 


Terminate digital communication 


v 


Changing/discharging "Energizing state" flag to O 
Digital communication 


| Terminate digital communication 


Fic. A-5 SEQUENCE DIAGRAM OF DC CHARGING/DISCHARGING CONTROL COMMUNICATION FOR SYSTEM A 
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A-6.4 Charging/Discharging Control Process 


The charging/discharging control process shall be in 
accordance with A-6.3 of IS 17017 (Part 23) : 2021. 


A-6.5 Exchanged Information for DC 


Charging/Discharging Control 


This clause describes information which shall be 
exchanged between a DC EV charging/discharging 


station and a vehicle during the charging/discharging 
process according to IS 17017 (Part 23) : 2021. 
Table A-9 shows exchanged information for DC 
charging/discharging control. 


Table A-9 Exchanged Information for DC Charging/Discharging Control 


( Clause A-6.5 ) 


SI No. Information Description Relevant Requirement 
in IS 17017 (Part 23) 
a’-1 Current limit for the maximum current Exchange of current value limited by EV A-6.3.4 
control (MCC) system 
a’-3 Maximum/minimum rated voltage of the DC | Exchange of maximum/minimum rated voltage 6.3.1.101 
EV charging/discharging station value of DC EV charging/discharging station 6.3.1.104 
6.3.1.106 
a’-4 Maximum rated current of the DC EV Exchange of maximum rated current value of DC 6.3.1.101 
charging/discharging station EV charging/discharging station 6.3.1.104 
b’-1 Communication protocol Exchange of software version of a 
charging/discharging system 
b’-2 Maximum/minimum voltage limit of the EV | Exchange of maximum/minimum voltage limit 6.3.1.104 
value of vehicle. A-7.1 
b’-3 Maximum/minimum charging rate limit of Exchange of maximum/minimum charging rate 
the EV battery limit value of the vehicle battery. 
ce Insulation check result Exchange of the result of insulation check before 6.3.1.105 
charging/discharging 
- Ifinsulation check fails, a signal is sent that 
charging/discharging is not allowed. 
d Short circuit test before charging/ Exchange of information on short circuit test before 6.3.1.109 
discharging charging/discharging 
e Charging/discharging stopped by user Exchange of information on charge/discharge 6.3.1.110 
stop command by the user of DC EV charging/ 
discharging station 
P DC EV charging/discharging station real Exchange of DC EV charging/discharging station 6.3.2.102 
time available load current (optional) real time available load current for demand 
management. Required for system providing that 
function. 
g Loss of digital communication Detection of loss of digital communication A-3.2 
- Ifareceiver does not get information expected 
to receive within time out period, it is 
considered as loss of digital communication. 
h’-1 Zero current confirmed Notification of zero current confirmed F-1.3.4 
- Station informs EV that low current condition 
has been met (to allow the opening and 
welding check of EV contactors by EV) 
h’-2 Welding detection Exchange of information on the whole process of 
welding detection 
I-1 Normal shutdown Termination of the charging process not caused by 6.3.1.115 
a failure 
I‘-2 Error shutdown Termination of the charging process caused by a 6.3.1.116 
failure 
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ANNEX C 
( normative ) 


DIGITAL COMMUNICATION FOR CONTROL OF DC 
CHARGING SYSTEM C (COMBINED SYSTEM) 


C-1 GENERAL 


The digital communication for the DC EV supply 
equipment of system C as specified in Annex B 
of IS 17017 (Part 23) : 2021 is defined in the 
following standards: DIN 70121, IS/ISO 15118-1, 
IS/ISO 15118-2 and IS/ISO 15118-3. 


Systems implementing these specifications incorporate 
the following features: 


a) security concept including encryption, signing, 
key management, etc.; 
b) robust PLC-based communications; 


c) automatic address assigning and association; 


IPv6-based communications; 
compressed XML messages; 
client-server approach; 


safety concept including cable check, welding 
detection, etc.; and 


h) extension concept for added-value services. 


C-2 REQUIRED EXCHANGE PARAMETERS 


The parameters to be exchanged for DC charging 
control are shown in Table C-1, corresponding to 
Table 1. Additional parameters can be found in DIN 
SPEC 70121 and IS/ISO 15118-2. 


Table C-1 Required Exchanged Parameters for DC Charging Control for System C 
( Clause C-2 and Table 1 ) 


Item in Information Parameter Name (IS/ISO 15118-2 : 2014) 
Table 1 
a-1 Current request for the controlled current charging CurrentDemand Req/EV Target Current 
(CCC) system 
a-2 Voltage request for the controlled voltage charging Current Demand Req/EVT arget Voltage 
(CVC) system 
a-3 Maximum rated voltage of DC EV supply Current Demand Res/EVSE Maximum Voltage Limit 
equipment 
a-4 Maximum rated current of DC EV supply Current Demand Res/EVSE Maximum Current Limit 
equipment 
b-1 Communication protocol supported App Protocol {Req,Res} 
b-2 Maximum voltage limit of EV Current Demand Req/EV MaximumVoltage Limit 
b-3 EV minimum current limit, only for the controlled | Charge Parameter DiscoveryRes/DC EVSE Charge Parameter/EVSE 
voltage charging (CVC) system Minimum Current Limit 
c Insulation check result (Power Delivery Res, Cable Check Res, Pre Charge Res, Current 
Demand Res, Welding Detection Res}/DC_EVSE Status / 
EVSElIsolationStatus 
d Short circuit test before charging CableCheck ( Req, Res; 
e Charging stopped by user (Charge Parameter Discovery Res, Powe rDelivery Res, Cable Check 
Res, PreCharge Res, Current Demand Res, 
Welding Detection Res}/DC_EVSE Status/EVSE Status 
Code/EVSE Shutdown 
{Charge Parameter Discovery Res, Power Delivery Res, Cable Check 
Res, PreChargeRes, Current Demand Res, Welding Detection Res}/ 
DC_EVSE Status/EVSE Notification/Stop Charging 
f EV supply equipment real time available load Current Demand Res/EVSE Maximum Current Limit 
current (optional) 
g Loss of digital communication Message timers Control pilot state 
h-1 Zero current confirmed Power Delivery Res/ResponseCode Current Demand Res/EVSE 
Present Current 
h-2 Welding detection WeldingDetection {Req, Res} 
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